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Outline

Matrix crack = delamination

Numerical difficulty: Un-notched Tension: [45,/90,/-45,/0,].




Numerical difficulty:
Matrix crack = delamination

Takeda, 1994



Matrix cracking and delamination
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Matrix cracking and delamination
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On the suitability of PNM + CZM
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On the suitability of PNM + CZM
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On the suitability of PNM + CZM

«— S @ — «— ® —
0° 0°
«— y — «— —
Interpolation
<+— A T A EE— «— Al__l """"" T > ,_l( """""" B VAN T
— | S — —
— (g A N A — —( o0 N AT A 7a — >
1 1 1 1
— | — | — 5 —
1 1
A o A A 1o A
—
— AEI EA D Atl 'J__:A -
[[ushear]] [[ushear]]
X e

.
~~o
~~
~
=
~~




On the suitability of PNM + CZM
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On the suitability of PNM + CZM
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Our floating element and FE model

Before matrix cracking  After matrix cracking
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Progressive cracking

Phantom node method + CZM (non-matching me

Floating node method
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3D FNM: Ply element
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3D FNM: Cohesive Element
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3D Laminate Element

A two-ply laminate element
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Un-notched Tension: [45,/90,/-45,/0,].




Un-notched Tension: [45,/90,/-45,/0,].

Wisnom et al, 2008



Un-notched Tension: Peel-off
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Un-notched Tension: Initial
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Un-notched Tension: Mid
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Un-notched Tension: Final
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Wisnom et al., 2008

Failure load (MPa)
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Experimental (Wisnom et al, Prediction (Chen et al, 2016)
2008)
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